Genetic deficiency or pharmacological inhibition of cyclooxygenase-1 or -2 induces mouse keratinocyte differentiation in vitro and in vivo.
Previously we demonstrated that genetic deficiency of the cyclooxygenases (COX-1 or COX-2) altered keratinocyte differentiation in mouse skin [Tiano et. al. (2002) Cancer Res. 62, 3395-3401]. In this study, we show that topical application of SC-560 (a COX-1 selective inhibitor) or celecoxib (COX-2 selective) to TPA-treated wild-type skin caused fivefold increases in the number of basal keratinocytes expressing the early differentiation marker keratin 1 (K1). In contrast to skin, COX-2 not COX-1 was the major isoform expressed in cultured primary keratinocytes. COX-1 was predominantly expressed in detached, differentiated cells, whereas COX-2 was found in the attached, proliferating cells. High Ca++ medium induced K1 and COX-1 in wild-type keratinocytes but did not change COX-2 expression. As observed in skin, COX-1-/- and COX-2-/- primary keratinocytes expressed fivefold more K1 than wild-type cells. K1 levels in cultured wild-type keratinocytes were also increased by treatment with celecoxib and indomethacin. However, unlike its in vivo effect, SC-560, possibly due to low COX-1 expression in cultured mouse keratinocytes, did not increase K1 levels. Furthermore, no increases in apoptotic cell numbers were observed in COX-deficient keratinocytes or COX-inhibitor treated wild-type cells. Thus, a major effect of COX inhibitors and COX-deficiency is the induction of keratinocyte differentiation.